Abstract-Human observers fixated the center of a search array and were required to discriminate the color of an odd target if it was present. The array consisted of horizontal or vertical black or white bars. In the simple case, only orientation was necessary to define the odd target, whereas in the conjunctive case, both orientation and color were necessary. A cue located at the critical target position was either visible all the time (sustained cuing) or it appeared at a short variable delay before the array presentation (transient cuing). Sustained visual cuing enhanced perception greatly in the conjunctive, but not in the simple condition. Perception of the odd target in the conjunctive display was improved even further by transient cuing, and peak discrimination performance occurred if the cue preceded the target array by 70-150 msec. Longer delays led to a marked downturn in performance. Control experiments indicated that this transient attentional component was independent of the observers' prior knowledge of target position and was not subject to voluntary control. We provide evidence to suggest that the transient component does not originate at the earliest stages of visual processing, since it could not be extended in duration by flickering the cue, nor did it require a local sensory transient to trigger its onset. Neither the variation in retinal eccentricity nor changing the paradigm to a vernier acuity task altered the basic pattern of results. Our findings indicate the existence of a sustained and a transient component of attention, and we hypothesize that of the two, the transient component is operative at an earlier stage of visual cortical processing.
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INTRODUCTION
Recent neurophysiological work in alert primates indicates that the response properties of single cells in various cortical areas depend on task-related demands and the animal's attention. For example, cells in areas V4 and IT show a different response depending on whether the animal is required to pay attention to a particular region of the visual field (Richmond, Wurtz & Sato, 1983; Moran & Desimone, 1985) . The receptive fields in area V4 are larger than those in area VI and were shown to shrink down to a very small region, coincident with the locus in the visual field where the monkey had to make a visual discrimination (Moran & Desimone, 1985) . Other studies in primates have demonstrated that neurons in the parietal cortex and thalamus are also influenced by the attentive state of the monkey (Bushnell, Goldberg & Robinson, 1981; Petersen, Robinson & Morris, 1987) . Little or no such effects, however, are seen in striate cortex (Wurtz, Goldberg & Robinson, 1980; Moran & Desimone, 1985) .
These neurophysiological results parallel the fact that human observers can direct their visual attention to particular regions of the visual field without foveation. As is often the case with significant visual phenomena, Helmholtz (1896) made some of the primary observations: "The electrical discharge illuminated the printed page for a brief moment during which the image of the sheet became visible and persisted as a positive afterimage for a short while. Hence, perception of the image was limited to the duration of the after-image. Eye movements of measurable size could not be performed during the duration of the flash and even those performed during the short persistence of the after-image could not shift its location on the retina. Nonetheless, I found myself able to choose in advance which part of the dark field off to the side of the constantly fixated pinhole I wanted to perceive by indirect vision. Consequently, during the electrical illumination, I in fact perceived several groups of letters in that region of the field . . . . The letters in most of the remaining part of the field, however, had not
